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OXAZEPINES AND ANALOGOUS THIAZEPINES 

(71) We, American Cyanamid Company, a corporation organised and existing 
under the Laws of the State of Maine, United States of America, of Berdan Avenue, 
Township of Wayne, State of New Jersey, United States of America, do hereby 
declare the invention, for which we pray that a patent may be granted to us, and the 
5 method by which it is to be performed, to be particularly described in and by the 
following statement: — 

This invention relates to new ll-[piperazinyl] dibenz[b,f] [l,4]oxazepines and 
thiazepmes, to methods for the preparation of these new compounds, and to their use 
in pharmaceutical p™ — : ~- 




wherein X is oxygen or sulfur; ^ is hydrogen, (Q— C 4 ) alkyl or hydroxy fQ— C 4 ) 
alkyL, and R 2 is cyano, dKQ-CJ alkyl-sulfamoyl, (C 2 -C 5 ) alkanoyl, a-chlorovinyl 
or (U— C) alkoxy-carbonyl, together with their non-toxic therapeutically useful acid 
addition salts. 

,™P e com P° unds of the Present invention possess valuable central nervous system 
(CNS) properties at non-toxic doses. As such, they show one or more of the following 
CNS actions: tranquilizer, hypnotic and/or muscle relaxant type actions or anti- 
depressant actions. The compounds have been tested pharmacologically and found to 
have the above properties which show a desirable wide spread between doses producing 
depressant or anti-depressant actions and toxic symptoms such as paralysis or lethality. 

The CNS depressant properties, such as tranquilizer, hypnotic and muscle 
relaxant type activity, are indicated by several procedures. For example, a test which 
indicates hypnotic and/or muscle relaxant type activity is represented by the following 

[Price 5s. Od. (25p)] 
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" rod walkine test Groups of 6 mice each are tested for their ability to walk across a 
h£b£5 fed in a normal manner after °* * 

test compound. A medium effective dose, rod walking dose (RWD) « estimated 

A test which indicates tranquilizing activity as re ^P™ d .^~e of the 
reduction in motor activity. One-half of the rod walking dose (RWD), see above is 
gtn » a grip of 5 mice and a 5 minute count of motor activity is recorded acto- 
nhorometerf Counts of €250 are considered to indicate a specific reduction (more 
than ™ tandarf deviates' of activity at a dose causing only minimal impairment 
Tn,ZoSluLlon as measured by "rod walking ability. 5^ 
to reduce motor activity «250 count) are administered to ^"'^^^l 5 .^ 
at graded doses and tested similarly. The motor depressant dose ^(MDD J^chc«w 
a 50% reduction of motor activity (A count of 250 is estimated The use of reduced 
motor activity as a measure of tranquilizing, activity has been described by W D. 
Gray A. C. Osterberg and C. E. Rauh, Archives Internationales « de Ther^ e Vol 
134 p 198 (1961) and by W. J. Kinnard and C. J. Carr, Journal of Pharmacology 
and' Experimental Therapeutics, Vol. 121, p. 354 (1957). wntion 

When tested by the above procedures, representative compounds of tins invention 
show activity indicated in the following table: 



Table 

Compound 


MDD 

mg./kg. 
i.p. 


RWD 
mg.Afr 
i.p. 


2-dimethylsulfamoyl-ll-(4-methyl-l-piperazinyl)- 
dibenz[b/] [l,4]oxazepine 


0.3 


8.8 


2-acetyl-ll-(4-methyl-l-piperazinyl)- 
dibenz[b,f ] [l,4]oxazepine 


0.1 


1.4 


2-(a-chlorovinyl)-ll-(4-methyl-l-piperazinyI)- 
dibenz[b,f ] [l,4]ozazepine 


0.9 


10 


2-dimethylsulfamoyl-ll-(4-methyl-l-piperazinyl)- 
dibenzo[b,f ] [I,4]thiazepine 


8.3 


>100 


2-ethoxycarbonyl- 1 l-(4-methyl-l-piperazinyl)- 
dibenz[b/] [l,4]oxazepine 


13 


100 



The anti-depressant properties of the compounds of the pre sent invenucn are 
evident by measuring their ability to counteract ^ depression induced m annals b^ 
the administration of tetrabenazine hexamate Graded d ?* 5 . ^S^S? 
of this invention are administered to groups of mice, and this i °5 Iffi^L 
terms a dose of tetrabenazine which is known to markedly depress the exp lora ory 
Safiour of normal mice. The anti-depressant treated groups ^ 
behaviour, while the control groups, and groups treated w !* » 3 ™ u 
deoressan agent, do not show this normal exploratory behaviour, but show the well 
knowT profound depression induced by tetrabenazine. The results from several dose 
tevXare used to establish effective dose ranges. The anti-depressant compounds of 
this invention show their desirable properties by this procedure at dose levels which 
oroducc little or no untoward reactions such as ataxia. 

In addition, some of the new compounds of this invention show other valuable 
pharmaceutical properties such as analgesic activity. - nlids on i v 

The compounds of this invention are, m general, white crystalline solid: only 
slishtlv soluble in water, but moderately soluble in organic solvents such as methano 
and ethanol They are basic substances which are usually soluble in aqueous mineral 
cfdsTt Sm temWe. They form substantially insoluble acid addition salts «h 
as the hydrochloride, sulfate, phosphate, citrate, tartrate, maleate and f umarate. The 
nresent compounds, generally in the form of their salts, may be administered orally 
or parenteral^ and when so administered are effective central nervous system agents 
For oral administration, the new compounds of this invention may be incorporated 
with the usual pharmaceutical excipients and used, for instance, in the form of tablets, 
capsules dragees, liquids to be administered in drops, emulsions, suspensions and 
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syrups, and in chocolate, candy and chewing gum. They may also be administered in 
suppositories, and in aqueous solutions for parenteral injection. 

The new ll-aminodibenz[b,f] [l,4]oxazepine and thiazepine compounds of this 
invention may be prepared by a number of general methods, two of which are as 
5 follows: 

1. By (a) cyclizing a compound of the formula: 




wherein X' is sulfur or oxygen, Z is 



or OH, halogen, OSO,Ar, SH, SR, amino or substituted amino, wherein R, R. and 
X are as defined above, R is alkyl and Ar is aryl; and 

norP 3 ) W £ en re< l uired < before or after cydization, converting Z from OH, halogen, 
OS0 2 Ar, SH, SR, amino or substituted amino, into 



o 



(c) when required, forming a non-toxic acid addition salt, 
and 2. By (a) reacting a compound of the formula 



wherein Q is halogen, OH, OS0 2 Ar, SH, SR, amino or substituted amino, wherein R 
is alkyl, Ar is aryl, and R 2 is as defined above, with a compound of the formula: 

wherein is as defined above, and recovering the piperazine compound therefrom, 
and 

(b) when required, forming a non-toxic acid addition salt. 

A preferred method for preparing the compounds of this invention involves react- 
ing an 11-halodibenz [b,f] [1,4] oxazepine or thiazepine with piperazine or a piper- 
azine derivative, as follows: 



halogen /* { 
WAJ H-Q.-R, 



wherein X, Ri and R 2 are as previously defined. 

The reactive intermediates (IV— A) may be prepared by Beckmann rearrange- 
ments of substituted xanthone or thiaxanthone oximes in the presence of phosphorus 
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halides. Alternately, a substituted ^IWIMl«««^agO|« 
rhfiri41thiazeoine-liaOi?)-ane may be convened to (IV— A) witn pnospnurus 
hal dls 5 th onyl halides. The reactive halogen intermediates (IV-A may be isolated 
^ mor ? convenSntly, are prepared in and reacted with apr^azine wiAou^ok- 
tion Suitable pipelines include N-methylpiperazine, piperazme and H 2 ^f°f 
Xiyp l^ -This reaction is generally carried out in an inert solvent .such as for 
Ste?ben«ne, toluene, ether, tetrahydrofuran or chloroform. The reaction ft* 
quenS prSeds spontaneously at room temperature but teK^^Y «*& 
from about 0°C. wabout 150°C. It is usually complete within several hours^ 
The following equations represent further applications of general method (2). 




wherein X R, and R-, are as previously described, Am is amino, Q-C, alkyl armno 
X") alkylamino, and R 3 is hydrogen or alkyl The 1 1-thio mtennedia m 
nhistrated by (IV-C) may also be replaced by reactive 1 1-alkylsulfonyl groups o -11- 
aS Snyl^ groups which are capable of displacement by primary and secondary 



amines 



Transamination is generally carried out in the presence of an excess of the 
required p T^razine in order to ensure an effective trans—on m - ™^ P 
nf rime The reaction is catalyzed by addition salts of the ll-aminodibenzlb,tJ 
o X SL orSpin reaaams which are generally employed in the proportions 
torn Tout 0.1 to about 1.1 molecular equivalents. These salts may be 
nentlv for use in the transamination reaction, or may be produced in sOu during the 
?3n nroces Suitable addition salts arc those formed with ac.ds such as hydro- 
dS sK an phosphoric. Mineral acid salts of pipelines in limited i amounts, 
afe so useful catalyL in that they may be expected to produce salts of the 11-ammo- 
benz b!f][l,4]oxazepine reactants (IV-D) by an exchange process, and ^ejeby 
Sate the transamination process. Ammonium halides such as sodium chloride are 
a£ effeaive amlysts for the desired transaminations for the same r = These 
transamination reactions are generally carried out at tempaBtnm b rween 80 C 
and 220°C. with the preferred temperature being from about 125°C to ,175 _C . Th^e 
reactions are frequently carried out at the refluxmg temperature of the piperazme, 
S a so acts a' the'solvent. The addition of other solvents which are men . unde 
the reaction conditions may also be useful, such as alkanols and alkanol e hers, for 
and diethyleneglycol monoethyl ether. When effecti ve trans - 
amination has been achieved, usually after heating from about 2 to about 4 ^tte 
HetirfH nrnducts (D are generally obtained by evaporation of the solvent and/or excess 
Sge^t P flwed by purification^ of the crude preset residue by methods well known 

t0 ^nS^pSn of the compounds de,ribed in this invention « U- 
Am-intermediates IV— D where Am is ammo comprises reacting this intermediate 
Si a 3 N,N'-bis(2-chloroethyl)amine, including N,N-bis(2-ch oroethyl)methy - 
Se and N,N-bis(2-ch oroethyl}amine. Additionally, an 11-piperazme derivative (I; 
rT=H) may be furtiier transformed to other derivatives within ^ preferred embodi- 
ment Fo? example, alkylation of I, R=H with (Q-CJ alkyl halides, and treatmen 
of I, R =H with a kylene oxides are useful methods. PreparaUon of the 11-p.perazinyl 
derivatives (I; Rz=H) may also be effected by removal of a suitable blocking group 
such as benzyl, carbalkoxy or carbobenzyloxy. 



General method (I) above is illustrated by the following equation: 



wherein X, X', and R 2 are as previously defined. By this method, compounds of 
Formula V are treated with condensing agents such as phosphorous oxychloride, phos- 
phorus pcntachloride, phosphorus pentoxide, polyphosphoric acid, zinc chloride and 
aluminum chloride in the presence or absence of an inert solvent at a temperature from 
about 100°C. to about 150°C. 

A still further general method for the synthesis of the new compounds of this 
invention is: 



(i) 



n~Vr, 

R 2 



wherein X, X', R t and R 2 are as hereinbefore described. By this general method o-(o- 
aminophenoxy)benzamides, o-(o-aminop-henylthio)benzamides, o-fo-aminophenoxy)- 
tbiobenzamides or c-(o-ammophenylthio)thiobenzamides are treated with condensing 
agents such as phosphorus pentachloride, phosphorus oxychloride and phosphorus tri- 
chloride in a solvent to obtain the desired compounds. 

Another useful process for the new compounds of this invention is illustrated by 
the following reaction scheme: 



N °2 reduction 



0- Ri 



wherein X, R t and R 2 are as previously defined, R 4 is cyano, sulfinic acid (— S0 2 H) 
NOH 

or «-oxirnino (C t — C 4 ) alkyl (— C— alkyl}, and A is an anion of a mineral acid. By 
this procedure, a nuclear substituted nitro derivative of an ll-(piperazinyl)dibenz- 
[b,f] [l,4]oxazepine or thiazepine (VII) is reduced to the corresponding nuclear sub- 
stituted amino derivative (VIII) by any one of several methods. Suitable procedures 
include catalytic hydrogenation and reaction with chemical reducing agents, including, 



1,218,045 



for example, stannous chloride. This reduction is generally carried out in a solvent at 
a temperature within the range of from about 0° to 100°C. The re suiting nude* 
substituted amine derivatives (VIII) may be isolated and purified by f methods ; weU 
known to those skilled in the art, or, optionally, may be prepared and further used in 
the diazotization and replacement reactions without isolation or Punhcation. 

The diazotization of the nuclear substituted amino derivatives (VIII) is generally 
effected in the presence of a mineral acid (HA) such as hydrohabgen acids j^suKonc 
acid and phosphoric acid, by the addition of an alkali metal or alka me earth metal 
nitrite. These diazotizations are generaUy carried out in water. Alternatively, the 
diazotization may be carried out by treating a mineral acid melt salt of the nuclear 
substituted amino derivative (VIII) with an alkyl nitrite in the presence of a (Ci-t*) 
alkanol. The diazotizations are carried out at a temperature range from about -25 U 
to about 25"C. The diazonium salts (IX) produced by these procedures are generaUy, 
unstable and reactive intermediates. Consequently, they are usually reacted in situ , 
carrying out the replacement reaction without isolation of intermediates. In some cases, 
however, isolation of a diazonium salt (IX), particularly in the presence of a stabilizing 
agent, such as fluoborate salts, or stannic and cuprous salts, is possible and desirable. 
In these cases, the diazonium salt (IX) is isolated from the diazotization reaction, and 
then further transformed by the replacement reaction. 

The diazonium salt replacement (to form the moiety R 2 in I) is then carried out 
with the suitable agent, followed by transformation of R, if required, to give the novel 
compounds of this invention (I). Preparation of the nitrile (I, R 2 = CN) is generaUy 
carried out with aqueous potassium cyanide in the presence of cupric or cuprous salts, 
nickel salts, or metallic copper. The reaction is generally performed in neutral to basic 
solution at temperatures from about 25° to 90°C. . 
Treatment of a diazonium sulfate or chloride IX with sulfur dioxide i" 



presence of copper powder yields the sulfmic acid (I— A, R, = S0 2 H) which may be 
converted to the desired dilower alkyl sulfamoyl derivative [I, R 2 = S0 2 N(alkyl)d- 
This diazonium salt replacement is generally effected by saturating the acidic solution 
of the diazonium salt at 0— 25°C. with sulfur dioxide and then treating with copper 
powder until the reaction is complete. Alternatively, ferrous salts may be used for the 
reduction in the presence or absence of catalytic amounts of copper. The sulfmic acids 

(I A- R SO.,11) are then oxidized with potassium permanganate or with barium 

peroxide to the corresponding sulfonic acid (I—A; R, = SO :< H) either in aqueous solu- 
tion or in acetone at about 10— 30°C. These sulfonic acids arc also preparable directly 
from the diazonium salts by treatment of the salt with a solution of sulfur dioxide in 



aqueous acetic acid. 

In either case, the sulfonic acid is then converted to the sulfonyl hahde either by 
heating the sodium salt with phosphorus pentachloride or phosphorus oxychlonde. 
Treatment of the resulting sulfonyl halide with an excess of the required dialkylamine 
then yields I; R 2 = S0 2 N(aIkyl) 2 . . . 

Reaction of the diazonium salt (IX) with (G— C,) alkanol oximes yields oxime 
derivatives of 1— A; R 4 = C( = NOH N — alkyl. The diazonium salt is generally added 
to a cold solution of the oxime and the reaction is carried out at 0— 15°C. and a pH 
ca 4.5 in the presence of a little sodium sulfite. The reaction generally requires one to 
several hours, and is considered completed when the reaction mixture no longer yields 
a color with naphthol. The resulting oxime is then isolated by methods well known to 
those skilled in the art and may then be hydrolyzed to the required ketone with either 
aqueous mineral acids, such as hydrochloric and sulfuric, or with the aid of a ketonic 
organic acid such as levulinic acid. 

Still another process for the compounds of this invention comprises cychzation 
of substituted N-(l,N-diaryIformimidoyl)diamine derivatives as iUustrated by the 
following reaction scheme: . 

03- ■*-.<>> 

wherein R„ R. and X are as defined hereinbefore and W and Z are reactive groups 
capable of effecting the ring closure whereby one of the W or Z groups is hydroxyl or 
mercapto and the other is a hydrogen, nitro, halogen or diazonium group. More speci- 
fkaUy, an embodiment of this present process can be Ulustrated by the foUowing ring 
closure reactions: 



7 
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<Z)- F 



wherein Ri, R 4 and X are as previously defined, and Y is halogen or nitro. The ring 
closure reaction is achieved by heating the substituted N-(l,N-diarylformimidoyl)- 
piperazine [intermediates (X— A) or (X— B)] in an organic solvent. A polar solvent 
is generally employed to facilitate the reaction. Suitable solvents include formamide, 
dimethylformamide, dimethylacetamide, diethylacetamide and diethyleneglycol mono- 
ethyl ether. The ring closure is usually carried out at an elevated temperature, con- 
veniently the refluxing temperatures of the solvent. Temperatures of from about 
125°C. to about 200°C. are suitable, but the preferred temperature range is from 
about 150°C. to about 180°C. Heating is continued until the reaction is substantially 
complete, generally requiring from a few minutes to several hours or more. 

An alkaline condensing agent may also be employed to promote ring closure in 
a reasonable period of time. Suitable condensing agents useful for these reactions are 
alkali or alkaline earth metal carbonates such as sodium carbonate, potassium car- 
bonate, lithium carhonate and magnesium carbonate. Alkali metal hydroxides such as 
sodium hydroxide and potassium hydroxide may also be employed as alkaline con- 
densing agents. Alkali metal hydrides and amides including sodium hydride and lithium 
amide, are also useful. These alkalis are generally used in approximately equivalent 
molecular portions with the N-(l,N-diarylformimidoyl)pipera2ine intermediates (X— A) 
and (X— B). A metal catalyst may also be, optionally, employed to facilitate the ring 
closure reaction. Copper powder is particularly useful, and copper salts are also 
successfully used. 

The invention is illustrated by the Examples which follow. Examples 1, 2, 6 and 
7 describe the preparation of intermediates employed in other of the Examples. 
Example 1 

Preparation of p-(a-Aminoohcnoxy)acetophenone 
A mixture of 27.8 g. (0.20 mole) of p-hydroxy-acetophenone, 31.5 g. (0.20 mole) 
of o-chloronitrobenzene, 27.6 g. (0.20 mole) of potassium carbonate and 0.2 g. of zinc- 
precipitated copper in 200 ml. of benzene is heated for about 4 hours under reflux. 
The reaction mixture is poured into 1 1. of water and stirred until a solid product 
separates. The solid is collected, washed with water ^500 ml.) and then with 'petroleum 
ether (100 ml.) and dried in the air; />-(<?-nitrophenoxy)acetophenone, melting point, 
89— 92°C, is thereby obtained. When recrystallized from 1:2 benzene-petroleum 
ether, this compound melts at 95— 96°C. 

Hydrogenation of a mixture of 12.5 g. of the above f-(°- n itrophenoxy)aceto- 
phenone and 100 ml. of ethanol in the presence of 0.1 g. of 10% palladium-on- 
charcoaMs carried out until the theoretical amount of hydrogen is absorbed. The 
catalyst is removed by filtration, and the alcohol is evaporated under reduced pressure. 
The solid residue is recrystallized from ether-petroleum ether and ^-(o-aminophenoxy)- 
acetophenone, melting point 70— 71°C, is thereby obtained. 



1,218,045 

Example 2 

Preparation of Kp-DimethylsuIfamoylphenoxy)anilinc 
A mixture of 56 g. (0.25 mole) of the dihydrate of sodium Pf™***^ ™* 
110 ml of acetic anhydride is heated under reflux for 4 hours and concentrated to a 
solid. The solid is treated with 200 ml. of toluene and 60 g. of Parous ' P^a- 
chloride and refluxed for 1 hour. Concentration yields a mixture of solids containing 

>*TE b S3K?S2id with 200 ml. of chloroform and filtered to remove 
salts. The filtrate is saturated at 0-10°C. with anhydrous dmethylamme for 4 hours 
(when loss of the enol acetate band at 5,65 F was complete) and then fibred from 
dimethylamine hydrochloride. Concentration of the filtrate gives N,N-dimethy l-p- 
hydroxybenzenesulfonamide (somewhat contaminated with N.N-d.meAylacetmide) s 
an oil/This oil is stirred with 40 g. of potassium carbonate m 200 ml. of dimethyl- 
formamide at 10°C. for 2 hours and then heated under reflux for 4 hours with 40 g. 
of o-chloronitrobenzene and 1 g. of zinc-precipitated copper. After standing overnight 
the solvent is removed and the residue is triturated with 500 ml. of water to give solid 
N,N-dimethyl-p-(<7-nitrophenoxy)benzenesulfonamide. Recrystalhzation from benzene- 
petroleum ether then gives material of melting point 111— 112°C. 

A mixture of 20 g. of the above nitroether, 60 g. of stannous chloride dihydnde 
and 600 ml. of ether is stirred and treated cautiously with 20 ml. of concentrated 
hydrochloric acid at such a rate as to maintain gentle reflux. After stirring overnigh , 
the aqueous layer is removed, treated with sodium bicarbonate to precipitate solids, 
and filtered. The solids are extracted thoroughly with 600 ml. of hot benzene. The 
benzene solution containing the desired amine is dried over potassium carbonate, 
filtered and concentrated to yield solid 0 -(p-dimethylsulfamoylphenoxy)anume When 
recrystallized from benzenenpetroleum ether, this product melts at 152—155 U; it 
may also be purified by sublimation. 

Example 3 

Preparation of 2-Dimethylsulfamoyl-l l-(4-methyl-l-piperazinyl)dibenz- 
[b,f][l,4]oxazepine 

Crude o-(/>-dimethy]sulfarnoylphenoxy>niline (about 17 g.) in a mixture of 40 
ml. of benzene and 100 ml. of petroleum ether is diluted with 50 ml .of pynduie and 
treated slowly with a solution of 30 g. of ethyl chlorocarbonate in 100 ml. of ether. 
The mixture is heated under reflux for 3 hours and concentrated. The residue on 
dilution with 400 ml. of water and filtering the solid, yields about 16 g. of ethyl *■ 
(p-dimcthylsulfamoylphenoxy)carbanilate, melting point 132— 134°C. This compound 
melts at 134— 135°C. when recrystallized from benzenepetroleum ether. 

A mixture of 6 g. of the above carbanilate, 10 ml. of N-methylpiperazine and40 
ml. of benzene is heated under reflux for 5 days and then concentrated to dryness^The 
oily residue is suspended in 200 ml. of water and acidified with cone, hydrochloric 
acid The resulting insoluble hydrochloride is collected, and recrystallized from 
methanol-ether. 2'-(p-dimethylsuIfamoylphenoxy>4-methyl-li5iperazinecarboxamlide 
hydrochloride, melting point 241— 243°C, is thereby obtained and this product is 
satisfactory for use in the next step without further purification. 

A mixture of 1.5 g. of the above salt, 4.0 g. of phosphorus pentoxide, and 20 ml. 
of phosphorus oxychloride is refluxed for 32 hours, cooled and poured onto ice. The 
product is extracted with chloroform after making the aqueous solution basic with con- 
centrated ammonium hydroxide and dried over potassium carbonate. Concentration 
yields 1.4 g. of crude base which may be purified by adsorption chromatography on 
silica gel or, better, by partition chromatography on diatomaceous earth using a 
heptane-methanol solvent system. Concentration of the appropriate fraction of eluate 
(fifth hold-back volume) yields 2-dimethylsulfamoyl-ll-(4-methyl-l-piperazinyl)- 
dibenz[b,f] [l,4]oxazepine, as a low-melting solid. This base is conveniently converted, 
with maleic acid in ethanol-ether, to the maleate salt, melting point 142— 145°C. when 
recrystallized from acetoneether. 

Example 4 

Preparation of 2-Acetyl-ll<4-methyl-l-piperazinyl)dibenz[b,f] [l,4]oxazepine 
A solution of 15 ml. of ethyl chlorocarbonate in 150 ml. of ether is added to a 
solution of 10 g. of £-(<?-amino'phenoxy)acetophenone in 100 ml. of chloroform at 
0_10°C. followed by 15 ml. of pyridine. The mixture is refluxed for 2 hours and 
then concentrated. The residue is stirred with water for 30 minutes and then extracted 
with 150 ml. of ether. Drying over potassium carbonate, filtration and concentration 
then yields ethyl o-(p-acetvlphenoxy)carbanilate as an oil suitable for use in the next 
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step; this product may be obtained as a solid, melting point 56-58°G, when crystal- 
lized from jpetroleum ether. 

A mixture of 26 g. of the above carbanilate and 30 ml. of N-methylpiperazine 
containing a trace of sodium methoxide is heated at 100°C. for there days, and then 
refluxed for 4 hours and concentrated. The product is warmed with 400 ml. of 10°/ 
hydrochloric acid, filtered and rhe filtrate is made basic with potassium carbonate The 
ni?f<o y-^P^^^-m^yi-i-piperazinecarboxanilide melts at about 
131—145° when recrystallized from benzene. 

A mixture of 10 g. of the hydrochloride of the above 1-piperazinecarboxanilide 
(prepared from the base with hydrogen chloride in chloroform), 40 ml. of phosphorus 
oxycnlonde and 10 g of phosphorus pentoxide is heated under reflux for 20 hr. and 
concentrated The residue suspended in 400 ml. of ether is stirred with 200 g of ice 
tor 1 hour. The ether layer is isolated, dried over potassium hydroxide pellets: filtered 
and concentrated to give about 6 g. of a mixture of bases. These bases are separated 
by partition chromatography on an activated diatomaceous earth column by eluting 

tfS ,1^ JSP? £ ' ° f 3 fT"? ° f methyl CeU ° S0lve and he P tane while Coring 
vthl Z t I 0 l The , eluate . at 240 Concentration of the fraction eluted 
rUi n £ ■ hold ;b^-volume gives 2-acetyl-ll-(4-methyl-l-piperazinyl)dibenz- 
[b,fj [l 3 4]oxazepine which melts at about 116— 118°C. 

Example 5 

Preparation of 2-( a; -Chlorovinyl)-ll-(4-methyl-l-piperazinyl)dibenz[b,f] [1,4]- 
. oxazepine 
H^^^p 1011 °! a ™ ther ^travlolet-absorbing fraction from the chromatogram 
£S 1 mP " IS u eluted at ab0Ut the 5th to 6th hold-back-volume, 

2sa^^^ whi <* 
Example 6 

Preparation of o-(/>-Dimethylsulfamoylphenylthio)aniline 
87 5 i° S Va- , g ' °\ = hl ° ro ? ul f° nic acid ^ 150 ml. of chloroform is added 
87.5 g. (0.4 mole) of diphenyldisulfide drop by drop at 2S— 35°C The mixture is 
stirred overnight, diluted with 500 ml. of chloroform and stirred with 400 g of ke 
After drying over sodium sulfate and chloroform solution is saturated with dimethvl- 
amine and stored overnight. Cooling to 0°C. and filtering gives 10 g. of 4-fN,N- 
dimethylsulfamoyljdiphenyldisulfide, melting point 132-136°C 
a ™,i m ' Xt U m °i * e ,t we , disulfide < 10 «•) and 10 «• each of zinc dust and 
tfu m ^ ^-ff 01 Wkh a few dr °P s of ™ « sirred ™ * 
I- 6 hm ?'J^ A W " h 100 ml of water and filtcrcd - Concentration of 
N N Shl dm ° n ° f l?° n± f WaKr ' and C00lin S t0 °° S ives coMes * 4-mercapto- 
N,N-dunethylbenzenesulfon a m 1 de, m,p., 100-102°C. soluble in sodium hydroxide. 
Reaction of this sulfonamide with o-nitrochlorobenzene in dimethylformamide 

E^V°^uV^ m \ a f f liUle COpper P° wder ' ^ the S eneral m «hod of 
Example 2, yields N,lSf-dimethyl-p-(t>-nitrophenylthio)benzcnesulfonamide. Reduction 
of th s mtro compound with stannous chloride in a mixture of ether and hydrochloric 
acid then yields ^(p-dimethylsulfam 0 yIphenylthio)aniUne 5 melting point 1™ 



Example 7 



. Preparation of H"-Aminophenylthio)acetophenone 

is °I ^^^^tophenone and 12.5 g. of o-aminobenzenethiol 

is heated m 40 ml. of dimethylformamide in the presence of 14 g. of potassium 

n?^f' h ° U M 0i re u^ X l nS ' ^ reaaion raixture is <™centrated to dryne^ 

solved I ^ M° U?hly Z lth 1 hydr0xide ' The insoluble fractionTdis- 
SLf hydrochlonc acid, washed with ether and precipitated with ammonium 

hydroxy to yield /K<?-aminophenylthio)acetophe n one, melting point 78-80°C. 

Example 8 

Preparation of 2-DimethylsuKamoyl-ll-(l-piperazinyl)dibenzo[b,f] [1,4]- 
thiazepine 

rhl™fcZ ? lSU u ^P^ylthiojaniline (23.5 g.) is treated with 20 ml. of ethyl 
S™ 8 * ln tenzenepyridine and heated under reflux for 2 hours. Bases are 

^Z ffil^Tu mi \ h y dT °^ 0Tk add ' and the resuldn S be ^ene solution of 
ethyl ^-^-dimethylsulfamoylphenylthiojcarbanilate is heated with carbethoxy piper- 
azme containing a catalytic amount of sodium methoxide. 4-carbethoxy-2'-(i-di- 
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dibenzo[b,fJ[l,4]thiazepine, melting point 176-1/8 c. 



reparation of 2-Dimet^ 
About 45 g. o^CH 1 ™"^^^ 
taming 50 ml- or Kg^^S^s^S^^JdSj^ and the residue is washed 

^W^SSX- ™ 0 cU ^S!SSgf 2S 

0 -(p-dimethyIsulfamoylphenoxy;carbamlate has the melting point 
purified. rarbanilate 20 g. of piperazine and 20 ml. of pyridine 

A mixture of 12 g of ^l^~^C ioT 2 days and concentrated. The residue 

cipicanl w,.l, po» carton™ , eut Aftet clltif „, ^ 

chloroform petroleum ether. Example 10 

Preparation of 2-Dimeth y lsulfamoy^lK4-ethyl-l-pipera Z inyl)dibenz[b,f] [1,4]- 

piperaziny^dibenztbrf] t 1,41 ° xazepul £^ AMpLE n 

Preparation of lK4-Mct^l-l-pi«^^"^g[W3 L^sST in 
ll-f4-methvl-l-piperazmvl -2-mtrodibenz[b,f] [l,4Joxazepine is , 
dilute hydrocnloric add and hydrogenated in the presence of P aUadium-on-charcoal 
to yield the corresponding 2-ammo derivative. 

The above 2-amino derivative is diazotized at W C a J J^S£ of a 

yielding ll-(4-methyl-l-piperazinyl)-2-propionyldibenz[b,f] [l,4]oxazepine wnicn 
isolated from the reaction mixture. 

Example 12 

nto ideln lorn n and the solvents are removed by distillation ^The renting ; ll<Woro 
Stive is heated with pipeline in toluene containing pyridine to yield the desired 
2-acetyl-l l-(l-piperazinyl)dibenzo[b,f ] [ 1,4] thiazepme. 

Example 13 

Precaution of 2-Acetyl-ll-(4-methyl-l-piperazinyl)dibenzo[b,f] [1,4] thiazepme 
¥hnSperalinvl derivative cf the proceeding Example is heated with a mixture 
of fS^J^TSic acid to yield F 2-acetyl-ll-(4-methyl-l-pipera ZI nyl)dibenzo- 
[b,f][l,4]thiazepine. 



1,218,045 
Example 14 

Preparation of 2-Acetyl-ll-(l-piperazinyl)dibenz[b 3 f] [l,4]oxazepine 
_ The procedure of Example 12 'is repeated using an equivalent amount of p-{o- 
aminophenoxy)acetophenone (Example 1) as starting material instead of p-(0-amino- 
phenylthio)acetophenone. After suitable purification, 2-acetyl-ll-(l-piperazinyl)dibenz- 
[b,f] [1,4] oxazepine is isolated. 

Example 15 

Preparation of 2-Acetyl-ll-[4-(2-hydroxyetbyl)-l-piperazinyl]dibenz[b,f] [1,4]- 



The product of Example 14 is treated with ethylene oxide in methanol to give 2- 
acetvl-ll-[4-(2-hydroxyethyl)-l-piperazinyl]dibenz[b,f][l,4]oxazepine. 

Example 16 

Preparation of 2-Dimethylsulfamoyl-ll-(4-methyl-l-piperazinyl)dibenzo[b,f] [1,4]- 
tbiazepine 

The procedure for Example 8 is repeated. When N-methylpiperazine is substituted 
for piperazine in the second step, 2'-(p-dimethylsuIfamoylphenylthio)-4-metbyl-l-piper- 
azine carboxanilide is obtained, melting point 151— 152°C. The procedure of Example 
8 is continued; 2-dimethylsulfamovl-ll-(4-methyl-l-piperazinyl)dibenzo[b,f] [1,4]- 
thiazepine melting point 162— 165°C. is isolated as the desired end product. 

Example 17 

Preparation of 3- (and 2} Cyano-ll-(4-methyl-l-piperazinyl)dibenz[b,f] [1,4]- 
oxazepine 

2-chloro-4-nitrobenzoic acid dissolved in tetrahydrofuran is treated with carbonyl- 
dumidazole and heated until evolution of carbon dioxide is complete. The resulting 
solution is treated with o-aminophenol to yield 2-chloro-2'-hydroxy-4-nitrobenzanilide. 
This anilide is cyclized with potassium carbonate in dimethylformamide to give 3- 
nitrodibenz[b,f][l,4]oxazepin-ll(10H)-one. Treatment of this intermediate with 
phosphorus pentachloride followed by N-methylpiperazine, as in Example 9, then 
gives 3-nitro-ll-(4-methyl-l-piperazinyl)dibenz[b 5 f] [l,4]oxazepine. 

This 3-nitro compound is reduced and diazotized, using the identical procedure 
described for the 2-isomer in Example 11, and the resulting 3-diazo derivative is 
treated with cuprous chloride in hydrochloric acid to yield. 3-cyano-lH4-mcth v l-l- 
piperazinyl)dibenz[b,f][ 1,4] oxazepine. 

When 2-nitro-ll-(4-methyl-l-piperazinyi;dibenz[b.f][l,4]oxazepine is similarly 
reduced, diazotized and treated with cuprous chloride in hydrochloric acid, the product 
is 2-cyano-ll-(4-methyl-l-piperazinyl)dibenz[b,f] [1,4] oxazepine. 

Example 18 

Preparation of 2-Ethoxycarbonyl-ll-(4-methyl-l-pi : perazinyl)dibenz[b,f] [1,4]- 
oxazepine 

A mixture of 31 g. of o-chloronitrobenzene, 33 g. of ethyl p-hydroxybenzoate, 30 
ml. of pyridine, 15 g. of potassium carbonate and 10 ml. of dimediylacetamide is 
refluxed for 7 hours and then poured into 800 ml. of dilute hydrocholric acid. The 
resulting oil is extracted with 500 ml. of benzene and concentrated to a solid. Washing 
with petroleum ether yields solid ethyl o-(o-nitrophenoxy)benzoatc suitable for 
reduction. 

The above ester in 250 ml. of ethanol is treated with 53 g. of ammonium chloride, 
100 ml. of water, 20 ml. of cone, hydrochloric acid and 65 g. of zinc dust. After 
heating at 95— 100 c overnight, the basic reaction mixture is diluted with 380 ml. of 
water, cooled to 10° and filtered. The resulting solid is extracted with 250 ml. of 
chloroform which is dried over potassium carbonate and then concentrated to yield 
solid ethyl p-(f-aminophenoxy)benzoate. 

This amino ether is then treated with ethyl chlorocarbonate and then with N- 
methylpiperazme by the procedure described in Example 5 to give 2'-(p-ethoxy- 
carbonylphenoxy)-4-methyl-l-piperazinecarboxanilide. This compound is converted to 
the hydrochloride with anhydrous hydrogen chloride in chloroform, and the salt (10 g) 
is refluxed with 10 g. of phosphorus pentoxide in 35 ml. of phosphorus oxychloride 
for 1 day The mixture is treated with 200 ml. of ethanol and concentrated to dryness. 
Ihe residue m 200 ml. of ether is washed with 250 ml. of water. The acidic aqueous 
layer is treated with concentrated ammonium hydroxide and then extracted with ether. 
Concentration of the ether yields the crude base which, when recrystallized twice from 
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ether-petroleum ether, gives 2-(ethoxycarbonyl)-ll-(4-methyl-l-pipera Z inyl)dibenz- 
[b,f] [l,4]oxazepine, melting point 109— 111 C C. 

Example 19 

Preparation of 2-Dimethylsuifamoyl-ll-(4-methyl-l-piperazinyl)diben 2 [b^] [1,4]- 
oxazepine . , , 

0 -(HDimethylsulfamoylphenox y >niline (Example 2] ) is treated with phosgene in 
a dichlorobenbenzene and cyclized with aluminum chloride to give 2-dimetnyl- 

to yield 1 -chlom-2-dimethyls U lfamo y ldibcn Z [b,f][l,4]oxa Z e.pne 

comoound is then heated with X-methylpiperazine in toluene containing pyridine as 

3 i ™ I yield the desired 

dibenz[b,f][l,4]oxazepine base, which yields with male.c acid m ethanol a maleate 
salt, mp 142— 145°C, when recrystallized from acetone-ether. 

Example 20 

Preparation of 2-Acetyl-ll-(4-methyl-l-piperazinyl)dibenz[b f] [^^epin 
pZAminophenoxy)acetoph e none (Example 1) is treated as described ^Example 
14 with phosgene in ^dichlorobenzene and cyclized with aluminum chloride to give 

2 ^WSSS with one univalent of — 
oentachloridc in toluene yields the corresponding 11-chloro derivative which heated 
KN-Syl^zine in toluene to yield 2-acetyl-ll-(4-methyl-l-piperazinyl)d.benz- 
rb.fl [l,4]oxazepine, mp 116— 118°C. 

Example 21 . 
Preparation of 2-Dimeth y l S ulfamoyl>ll-(4-methyl-l-piperazinyl)dibenz 0 [b,f]- 
[l,4]thiazepine 

0 -( f -Dimethylsulfamoylphenylthio)aniline (Example 6) is treated with P.hosg ene 
in „-dichlorobenzene and cyclized with alum.num chloride to give 2-dimethyl- 

to yield the corresponding 11-chloro derivative. Treatment of this with N-me hyl- 
piperazine in toluene containing pyridine then yields 2-dimethylsulfamoyl-lK4- 
methyl-l-piperazinyl)dibenzo[b,f] [l,4]thiazepine, mp 162—165 C. 

WHAT WE CLAIM IS :- 

1. A piperazine compound of the formula: 



wherein X is oxygen or sulfur; is hydrogen, (Q-C 4 ) alkyl, or hydroxy (C,-C 4 ) 
a£ R i cvano, di-(Q-C ) alkylsifamoyl, (C 2 -Q) alkanoyl, «-chlorovinyl or 
(CT-CV) atoxy carbonyl- or a non-toxic therapeutically useful acid addition salt 

there 2!'A compound according to Claim 1 except that R 2 is not (Q-C 4 ) alkoxy 

Carb T 1 2-C y ano-ll-(4-meth y l-l,piFrazinyl)dibenz[b,f] [1,4] oxazepine 

4. 2 - Dimethylsulfamoyl - 11 - (4 - methyl - 1 - piperazinyl)dibenz[b,f] [1,4]- 

OXa T i T-Acetyl-ll-[4-(2-h y droxyethyl)-l-piperazinyl]dibenz[b,f][l,4]-oxazepine. 

6. 2-Acetyl-ll-(4-methyl-l-piper aZ inyi:dibenz[b,f][l,4]-oxazepme. 

7. 2-Acet y l-ll-(4-meth y l-l-piperazin y l;diben Z o[b,f] [1,4] thiazepme. 

8 2-Acetyl-ll- l-piperazinyl)dibenz[b,f] [1,4] oxazepine. „„.... 

9 IStaeAylsulfan^ 

10. 2-Dimethylsulfamoyl-ll-(-l-piperazinyl)dibenzo[b,f] [l,4 thiazepme 
1 1 2-(«-Chlorovinyl;-l l-(4-methyl-l-pipera Z inyl)dibenz[b, 1 [ 1,4] oxazepine. 

12. 2-Dimethy[sulfamo y l-ll-(l-piperazinyl)-dibenz[b f] [1,4] oxazepine. 

13. 2-DimethylsuIfamo y l-ll-(4-ethyl-l-piperazinyl) dibenz b,f] [ 1,4] oxazepine. 

14. H-(4-MethyH-piperazinyl)-2-propionyldiben2[b,f] [1,4] oxazepine. 
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15. 2-Acetyl-ll-(l-piperazinyl)dibenzo-[b,f] [l,4]thiazepine. 

16. 3-Cyano-ll-(4-methyl-l-piperazinyl)dibenz[b,f][l 3 4]oxazepine 

17. 2-Ethoxycarbonyl-l l-(4-methyl-l-piperazinyl)dibenz [b,f ] [1,4] oxazepine. 

18. A method of preparing a compound as defined in Claim 1 or Claim 2 which 
method comprises 

(a) cyclizing a compound of the formula: 



wherein X' is sulfur or oxygen, Z is 



0OH 



or OH, halogen, OS0 2 Ar, SH, SR, amino or substituted amino, wherein R,, R, and 
X are as defined in Claim 1 or Claim 2, R is alkyl and Ar is arylj and 
mJ 3 ) W o en re 1 uired » beforc or afte r cyclization, converting Z from OH, halogen, 
OSO»Ar, SH, SR, amin^ «■ ciii«ti't..wi 



(c) when required, forming a non-toxic acid addition salt. 
19. A method of preparing a compound as defined in Claim 1 or Claim 2, which 
method comprises 

(a) reacting a compound of the formula 



wherein Q is halogen, OH, OS0 2 Ar, SH, SR, amino or substituted amino, wherein R 
is alkyl, Ar is aryl, and R, is as defined in Claim 1 or Claim 2, with a compound of 
the formula: 

wherein R, is as defined in Claim 1 or Claim 2, and recovering the piperazine 
compound therefrom, and 

(b) when required, forming a non-toxic acid addition salt. 

20. A method according to Claim 19, wherein Q is (Q— C.) alkylamino or di- 
(Ci— C.j) alkylamino. 



clizing a compound of the formula 

/0" Ri 



wherein R u R 2 and X are as defined in Claim 1 or Claim 2, and X' is oxygen or sulfur, 
(b) when required, forming a non-toxic acid addition salt. 
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^I^dT^aring a compound as defined "in Claim 1 or Claim 2 sub- 

^rSSSSL'SSd aaim 1 - Claim 2 ' whenever prepared by 2 

meth .4 d t^s^^ ssf 8 10 any one 
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